Introduction
Joint Hypermobility Syndrome (JHS) and Ehlers Danlos Syndrome -Hypermobility Type (EDS-HT) have been described as two heritable connective tissue disorders principally characterized by generalized joint hypermobility, complications of joint instability, skin laxity and fragility and chronic musculoskeletal pain (1) . Furthermore, fatigue, muscle weakness and muscle cramps are commonly associated features which contribute to reduced quality of life and disability (2) (3) (4) . Originally considered as two distinct conditions, many clinicians and researchers have interpreted JHS and EDS-HT as an expression of the same disorder (5) . In this paper the term JHS/EDS-HT is used to describe these overlapping conditions (5) .
Although the epidemiology of JHS/EDS-HT has not been thoroughly explored, the prevalence in the general population has been estimated between 0.75% and 2% (6) with women being much more frequently effected than men (1) (2) (3) (4) (5) . Reports from clinical settings suggest a much higher prevalence of JHS/EDS-HT of between 30% and 60% in adult populations (7) (8) (9) (10) .
The clinical picture attributable to JHS/EDS-HT is still emerging. At the time when the Brighton (11) and Villefranche criteria (12) were established, both disorders were considered as mutually exclusive musculoskeletal disorders with cutaneous involvement.
Significant disability has been identified in individuals with JHS/EDS-HT including
walking, running, stair climbing, sport participation and personal hygiene (13) (14) (15) . A recent meta-analysis showed that pain, fatigue and psychological distress had a significant impact on disability (15) . Furthermore more complex multisystem involvement has been identified including autonomic and cardiovascular (16-18), respiratory (19), gastrointestinal (20,21), Physiotherapy is considered a cornerstone of treatment however reports of physiotherapy management are not always favorable. With patients reporting that physiotherapy has exacerbated symptoms and have focused on one single joint rather than treating them holistically (24,25). Education, reassurance, closed chain strengthening and core stability exercises are recommended by experts and used frequently by physiotherapists (26).
However while muscle strengthening and proprioceptive exercises have shown promising results for reducing pain and increasing strength in the knee (27,28) high quality intervention studies addressing mental health, widespread pain and fatigue are lacking (15, 29, 30 ).
Therefore, while exercise is a common component of treatment and appears to provide some benefits, there is has been no explorations of the patient experience of exercise interventions.
A greater understanding of individual preferences, perceptions of exercise and experiences of physiotherapy may help to optimise the treatment approach and help to inform future research interventions.
The aim of this study was to explore the beliefs, attitudes and behaviours of individuals suffering with JHS/EDS-HT towards exercise and to explore their experiences of physiotherapy. 
Questionnaire development
A 21 item self-administered questionnaire comprised of both open and closed responses was developed. The questionnaire was designed after careful consideration of a questionnaire used to explore similar patient (Fibromyalgia) group perceptions of exercise (31). The specific aims of the current survey were considered and key features of the previous tools were selected and adapted to address those aims. A wide range of textbooks, scholarly articles, reviews and original research related JHS/EDS-HT were also consulted to inform the selection of specific questionnaire items. A draft questionnaire was developed and distributed for critique by three specialist physiotherapists each with more than 15 years of experience treating individuals with JHS/EDS-HT, three rheumatology consultants with The open question responses regarding the participants' experience of physiotherapy was coded using a line by line approach. The codes where then grouped into categories. The codes and categories were then reviewed by a second reviewer and themes were then agreed (35). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w
Results
A total of 948 completed questionnaires were received (n = 432 paper responses and n = 516 online responses). Two duplicate questionnaires were removed, giving a total of 946 responses. Twelve incomplete questionnaires were included in the data analysis. These incomplete questionnaires were included, because 15 or more questions were answered and the data could be analysed was meaningfully.
Demographic and clinical characteristics
The majority of participants were female, 95.8% (n = 906), white 96.4% (n = 912) and 72.1% were aged between 18 and 40 years of age (67%). Forty-two percent (n = 399) were single, divorced/ separated or widowed. The majority, 81.3% (n = 763) were educated at University level. At the time of the survey 45.6% (n = 430) of participants were in full or part time employment, while 24.5 % (n = 231) were not working due to ill health. Fifty percent (n = 473) had experienced symptoms for 20 years or more. See Table 1 . The spine (lumbar, thoracic and cervical) was the most problematic and most commonly reported region 60% (n = 566) with the knee 58 % (n = 545), hip 52% (n = 488), shoulder 52 % (n = 456) and wrist/hands 51% n = 444) also commonly cited. See Figure 1 for further detail.
Comorbidities within this population were frequently reported, with 80% (n = 753) reporting that they had been diagnosed with other medical conditions. Mental health 43.4% (n = 411), musculoskeletal 42.8% (n = 405), cardiorespiratory including cardiac dysautonomia 41% (n = 385) gastrointestinal 27% (n = 251) conditions were the most commonly reported categories. Table 2 provides a summary of the most commonly reported co existing medical conditions.
Factors influencing exercise behaviour
The values for the Pearson chi-square (߯ 2 ) test results presented in The majority of participants "agreed" with the statements that exercise is important for fitness 90% (n = 850), wellbeing 78% (n = 741) and long term management of JHS/EDS-HT 77% (n = 701). Less than one half of participants 42% (n=339) agreed that exercise was important for pain management, while 58% (n = 607) were ambivalent or disagreed. Table 3 presents the results about the exercise beliefs and reported volume of exercise. The results
show that the most highly correlated factors (beliefs) (r > 0.2) were the beliefs that exercise is important for long term management of the condition (r = 0.341, p<0.001), is important for control of pain (r = 0.317, p < 0.001), is important for well-being (r = 0.296, p < 0.001) and improves fitness (r = 0.210, p < 0.001). While Table 4 shows information on how reported symptoms correlate with reported exercise volume. 
Exercise preferences and barriers to exercise
Participants were asked to list up to five types of exercise which they found most helpful. If exercise was unhelpful, they were asked to state 'exercise is unhelpful'. Swimming (n=267), walking (n=252) and Pilates (n=205) were the most frequently reported types of exercise.
See Figure 2 for more detail.
Barriers to exercise were also explored. Eighty seven percent (n=824) of participants reported pain to be a barrier to exercise while fatigue 79% (n= 749) and fear of injury 50%
(n = 475) were also commonly reported as barriers.
Experience of physiotherapy
A further aim of the research was to explore experiences of physiotherapy. Participants were given the opportunity to provide an open text answer to this question. The majority of participants, 81% (n=761) reported that they had received exercise advice from a physiotherapist 78% (n=746) had been given a prescription of exercise by a physiotherapist.
Three themes emerged regarding experiences of physiotherapy.
Theme 1. Physiotherapist as a partner
Patients valued therapists who listened and worked in partnership to help them manage their condition. One female respondent who was sick listed at the time of completing the questionnaire and who was also diagnosed with co-existing fibromyalgia and who was now exercising for 2.5 hours per week states the following about her experience of recent physiotherapy. 
"It's really helpful when the physio explains, puts their hands on and shows you how to do the exercises when they give them to you, because you can't always tell if you're doing it right just from a line of text/static picture." P 767
The importance of guidance and feedback on exercises was also highlighted by a female respondent in the 31-40 years age group with lower back, knee and ankle symptoms. views regarding exercise and current and past experience of exercise were important factors influencing attendance and adherence to cardiac rehabilitation programmes (37). Pain, fatigue and fear of injury were commonly reported barriers to exercise in this study. Similar Furthermore the self-report method of questioning, this reveals a lot of information but this may not be correctly described which can make categorisation difficult, even with error.
"I found heavily guided exercise the most beneficial; I think that I am less likely to have awareness of how well I am completing the set tasks than "normal" people. My
While the face validity of the questionnaire was developed with expert clinicians and patient representatives, full psychometric testing was not undertaken and this may impact on the validity and reliability of the results. To avoid ambiguity for participants, the term exercise was used in the research, even although technically, some activities which would normally be described as physical activity 30 when sets, repetitions, frequency are not included such as walking, swimming and cycling were reported as exercise. On the other hand, this study provides a substantial portrait of the patient population, albeit mainly highly educated women and the findings contribute data to understanding pertinent issues for people with JHS/EDS-HT engaging in exercise and physical activity. In the future research exploring the beliefs and behaviours of men and people with Hypermobility Spectrum Disorders from a broader education background should be considered.
Conclusions
Joint Hypermobility Syndrome and Ehlers Danlos Syndrome -Hypermobility Type are complex hereditary disorders of connective tissue and complex comorbidities may coexist. 
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